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scib, %f\z, mm a° v - r > y° * m n & z. tfc < , 200 5 ¥ 
jiff of c c&iij ^ji-B-T?) ji 2>mm&m> iiii'>x 

%:m<Dm±&W}Mm (LMR : Land Mobile Radio) 7s 
X A« * ^ > *)V\zm$L%tL & 2 5 kHz$§t^li3 0 kHz t 

^ #^\Zj£\,*^*r >^)VmM (Channel Spacing) T iRj D 3TT 

v>fcfc&, h;v^j^^^s^{£^o fee n©;*'** mv^i* 

©[n]_L£03£:J6> KM (Dmnmmm (FCC : Federal 

Communications Commission) tt, ft>^JHHW&l 9 9 7 ¥ 
^ C^*©¥^<D 12. 5kHz tt§^t!&FC C^MUt^fe^o 
Jin^«fcD, LMR->7>xAte> 2 5kHzXtel2. 5kHz© 
^■^y^)Vmm (Channel Spacing) tlffl $ tl % Z t £ & o . 
ECDj&fc^^Ttt* 3CiiK : FCC Rule (Title 47 Code of Federal 
Regulations PART 90 Private Land Mobile Radio Services) \Z U£ 

m 2 ti t v> & o 

^^WIHSSfi©^© 6 . 25kHztf5FCCl 
B'Jj^JfefrSftS. Z(Dfc&, 2 0 0 5 ^<DMn\Z^t>^:T. 6. 2 
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t© 2 0 0 5 ^^51fr^nSFCCSilCtt, 6. 25kHz 

D4800bps £k±<Dfcm.mm&&lT § Z. tt. ^LMR'>Xf 

2 5 kHz^^TCDFDMA ( Frequency Division Multiple 
Access ) 15 5£ , XH25 k H z SIT 4 X O y hCDTDMA 
(Time Division Multiple Access) ^SfflTS C i: (C i T 

* f , 2. 5 k Hz O^t >*;Hi8HI:^l/fcLMR 

^XfACSH^SiifcF C C&aifc^^TIftWr*. F C Cmi'J 

(Title 47 Part 90.210 Emission masks) te> ^^tlcM^tfc 
Xa^/~>3>TX^ (Emission Mask) tO^TlttT^D, 

12. 5 kHz ©fitcM Hit TfBfi 1 SRIJC^ 1 BfcjSTW 
tt^tt^VX^D (Mask D) ^I^$nt^5. 
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» 1 * 



Displacement Frequency Range 


Attenuation (dB) 


fd< 5.625 kEfe 


0 


5.625 ktfe < fd< 12.5 kHz 


7.27 Cfd - 2.88) 


fd>12.5kffe 


70 or 50 + 10 loglO (P) ^liichever the lesser ATT 



£ £ T , fd -frJSSR* 6 OliMtl ( Displacement 

Frequency Range) tltttkHzt'fe^ P teSIM Hi ti T? « 

m&O 1 2. 5 k H z <£> ^ * )Vf$ M \Z>$ Jfc b tc L M R is 7, *r 
T^-n^^^ff^-SrFM (Frequency Modulation) ^ H 









0.3 — 3 kHk 




±2.5 l<Hk 



^ fc> A P C O (Association of Public Safety Communications 
Officials) IC&^T Project 25 £UT*fe*t£n* ^ <D'&. TIA 
(Telecommunications Industry Association) \Z «fc D HI *P £SI 
(TIA102) £ VTfflfeZnrammJj3& (APCO P25 Phase 1 MM 
i^T TP 2 5 - P 1 ^IH^SSJ £^-5) 12. 5kHz 
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9600 bps 




4800 symbol/s 




j2Hf : a =0.2 CO Raised Cosine 4# t£ CD 
Shaping 7 4 /V*? h Srlfl^'^tJitfc 7 -Y/V^ 




4 fit ESKXH 




+ 3 =+ 1.8 fcHfe, -+- 1 = + 0.6 kEIs, - 1 = - 0.6 kEfe, - 3 = - 1.8 His GO 
MS 



®&(D 5 0 XdJ#6ns«««f l/^JI/d^ 6 1 6 dB_L#$-&fcl/ 

2 EMC^f . ^ 2 ck'S fc, X ^ y ^ a >^7. ^ 2. 5 

kHz <£>iiS:& CD 7 > <£: S C V \z & «fc 5 $ 

P2 5-P lli^^Cfe^T, ^ii^tlT«(7>^Af 

v-a>^X# (^X^D) £ S§ 3 HMC ^ T » SHJSStl&X^y 

v-3 >*^# h;i/tt, i >^Ar-^Mffl S 
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mm? >y A^-^Tte& < , ^>3tf;ua*+ 3 1 - 3 1 \z 

ft £5*-^* fiP^^ H^^+l. 8 kHz t - 1. 8 kHz tt^: 

Mt. XS^'>3>^7.^ ("7X^D) Sl41l:St. ->> 

|JH/-hiiU 8 0 0 symbo ^ftdM-XA' 

>F7^ ;i/^TiE^^^^^$n^> ^ tfrt>, $j 5£ £ n & x 3. y 

3>X^i?Wl/te> 2. 4kHz©iESii:T, & £ lit © J^?& f£ ll 
^^^oTFM^i^^r^^^X^^ Ml/ <h ft CO <h & £ » MM 
$tlfcX5 y a MW£, ^4it*tJ;5H, 2. 4 k 

FCC^MiJ(C«, 6. 2 5kHz(Off«l:^l/Ttt, TBI4S 
Rtffg 5 BUStttt^ft ^ E (Mask E) ^^l^^tlT 



Displacement Frequency Ean^ 


Attenuation (dS) 


fiiO.OkHz 


O 


3.0 kHfe < fd «c 4.6 ktfe 


65 or 30 + 16.67 (fd - 3) or 55 4- 10 loglO (P) 
\viiichever the lesser ATT 


fcl > 4.6 kHz 


65 or 55 4- lO loalO <F) v^iictever tte lesser ATT 



ilT7tD^lFMfi^^$gIt§i^i:. P25-P1 
ii*, >^;i/WRS^ 25kHzA>612. 5kHz lC&IE£ 

Hzl^62. 5 kHzISfc^ItSiltCiD, X 5= y 3 
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D) i:l^$t§ct*t-etfc. uO^ttoT, ^ttli^2. 

5kHz 61. 25kHz ®S t^MbTSI^ tfci^ 

Iij^^m2. 5kHz) <£>X5y>'3>X^^h;KD$t^<h, X$ 

J^Riil5>r>a>'7^^ (TX^E) t^^7it, £9143 
y >X^^ hJVOfom tI5 y -> a >"7X # (TX^E) <h£ 

jg 8 He, fn^n^t. 

x ^ y v' 3 > *r x # t it -a- v x & v> „ 

z\<D&5\z, 3i£E> 12. 5kHz0ft>^MHl:^bfc 
$oA7^-^^¥fcf^i:tsfc'tfett> x^ y 3 >7s^v h 

;P£X^ y 3 >VX£ (^X^E) tCjg d £fc£T#&l>o 

X ^ ^ hj^I$yy 3 >x-X^7 (7X^E) Izm^Z^Z £ £ & 
^WbT^-^c M^.«APCO P25 Phase 2 £1 & tf> ^ HI # i£ (£*T 
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rp25-P2fi^^J £\t*5) LMRyXrAIClffltfe 
|^»tT^-§. ^©P 2 5-P 2tl^iCtt, P25-P1 

7t/4QPS Kjg»*^l:«5lfct)fl)t»5. JKD^P^^^e 
HI 5i£ 





9600 bps 




4800 svn-ibol/s 


K 


i^I : a =0.2 CO Raised Cosine 7 -f /W^ 




n / 4 CPSK §£s! 




+3 = + 3/4p.+ 1= +1/4d.-1=-1/4p.-3 = -3/4d CDfim&- 



mm? & p 2 5 - p 2 nKtTiibfci^i: 

(YXn) ^ Si9 0(:St, P 2 5 - P 23EW^S^7t/4 
Q P S K^H^^:t*^< <b©T?fc5££j&>£* ^9 EUC^f J: 3 

S i^5*tt*tl, fellg^' 9 6 0 0 bps*e*0ftAJ6l5 
y?*®imtz>fe}sb\z. te, U x7 9-f If^ottiniHlB&tfi&KtfcS 
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tUK), ft — ? 7 (D % (DTte, liftUKBt 

P2 5-P2|EW^lCftSSn 
§ <k 5 fciglJgfgBW^jS;** 6. 2 5 kHz (D ^ > JVWlMfctt Ifc 

/I y-T^SrJBV* 2 0 0 5 #Kfiff © F C C&H'Jfc 

jg^-T^ 21 ^i&fflM vX-r-A, 2Ei!;#fe, R 

#2400 ^>^;i'^it^>i^tT, ^— &mm&fT5&W]mm 

j3t5^-X/t> H 7 )V9 MfB^ — X A >H7^f £ A 

0. 822 [kHz] fetibO. 952 [kHz] O^ffl 
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gte, 2400X(n+l) (n: [bps] (Dfcmmm 

3f^^-^ &WmtVT 3EJ&£ tlfc 2 ^tm-^-^ (n+1) h*7 hf 
ol^, (2 (n + 1) +l-2k) (l^k^2 (n + 1) )^ 

e,&s 2 (n + 1 ) m<D ^>^;i'^^mbTfcts^T^->>^^^^ 
ib^-x a> f 7 )v$ & z ^nr^m.mm^r(Dm.m(o±^ £ k 

jSUT, m^fg^coM^^^M^^-BrT^i^-r ^^^icM^ (F 
M : Frequency Modulation) £ffi;L£ck'5#iJ&£ft 

s 8 Mf3->>tf;i^&i^g^e>± (2 ( n - 1 > - i) <o^>^)v 

§km&fr\ ±0. 822 [kHz] 7iS± 0. 952 [kHz]© 
h (Nyquist) 7^ ;i/ ^ "T? & o T t> £ <A „ 

ilffllfyXfA^, 2 4 0 0 X (n+1) ( n : S & ffc) [bp 

S ] ©femsim-e, 5*— &<D&m*ft ?m.mgiW£s mmm^mft 

T-AT&oT, MfBitft^lgte. m^-x-^^^^-^i-T2{jim-^ 
§4^tl>ll§flifit . iufBf^te^J^cJ; D £fi£2nfc 2 Hi ft 
(n + 1 ) \*y hT-Dm#l, (2 (n + 1) +l-2k) (1 
^k^2 (n + 1) ) ^^52 (o+1) ffi ;H£ ^ i& b 
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mvrzm^^m$^^mmm\zmmf^mm^mn (fm: 

Frequency Modulation) ^ff^g:£> fff IB S {f S tt te* 

tfftamm^B^ 6i£fi£*u s« vr^m ^&w.mi>x 2 < n + 1 5 
> f w . ttifB^2(D^-7./ > ?>K>'^;v^^e)X^$tife 

2 ( n + 1 ) (n + 1 ) ¥y h<D 2 ffitm-^fcHg^aEifebT 

m^T?> 2 Aft tfffB 2f i^§^^i^6A*^n 

*<£&&5mj&-£n2>o *i/t, «ria->>#;HE«i#a^6± (2 

(n+i> _ ! ) <2S/>#;v#itH;&£nfc£i£. f&WB « $c!fc{B 
|fft*6ffl*Sns«f©JS»»«^« , « ± 0. 8 2 2 [kH 
z] 75S±0. 9 5 2 [kHz] © ^ffl 1*1 £>4iit £ <h £ <fc 5 £ tl 

K^^^Ki* ^-f^Xb (Nyquist) 7 4 )V & X & -z> T h o 

)V— M/^fXH^lJ"^ > (Root Raised Cosine) 
s i n c 7 4 )V& h > d> MiBfg 2C^-X^ 

>'F^^;^^^i^ Jlz-H/^XF^tO' (Root Raised Cosine) 
7 4 t, li&lB s i n c 7 ^ )V& <DM&®L&^'TZ> 1 / s i n c 
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yj)V?£. SfcffcSn, BUf3± (2 (n + 1) -1) <Dis># 
^(Dm%L&Lm&<Dn/ 2 VT ft <Dfii fcKfe £ *IT V> T £ V> . 

— X A > F y <<( ;V ^ V3i > )V - h V <i X H 3 -fr <i > ( Root Raised 
Cosine) y J <£> i^^tl, Sff SB ± (2 (n+1) -1) 

^>f;l/^«, KXFn-ij-<> (Raised Cosine) 7 ;i/ 9 £ . 1 
/s i nc^^;V^<h, ^6iU«n, StEI2©^-^/t>H7 
^ ;|/^ huIBI/s i n c 7 ^ ;^©f#ttl:f t§ s i n c y 

4 zwf&zn, mm± ( 2 < n + 1 > - 1 ) <d->>#;kz>& 

3^S§;fr*£teU 24O0X(n+l) (n: gg«) [bps] <D 

^-^Mfs^ff 5&nhmmi/XT &\z&tt%>&mjjm 
x~&*dt, mi^r-d? &nmkVT£.mznrc 2 mmn& (n + 

1 ) tf v h f 8 O Jg& - (2 (n+1> +l-2k) (l^k^2 
( n + 1 > ) 2 ( n + 1 > t©y>^;H:^tl/THl^t 

^iiT^i^-r £^i£^C{II£ (FM : Frequency Modulation) ^SS 
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ffl*flf©^»ft«^A«, ±0. 822 [kHz] 75S± 0 . 95 

2 [kHz: ©iffl^oi^t?) £-5t£^£n&. 

351{f te,2400X(n+l) ( n : S &SO [bps] © 

•rsfiF-subxgt, siriB«F^^x@fc«fct)^j^$nfc2fl[M#& 

(n + 1) k'7FfOl^, (2 (n + 1) +l-2k) (l£k 
^2 (n + 1 > ) *6ft52 (n + 1 > I©y>^JH:ftltm 
At§y>*i«lSt, tffiiB->>3lOV£ifcXgfr 5 ArtSnfc 

~> > # ; i/ © ^ n « wl & m # & m m v x m. m m n * m tt t x m t , 

3 m $E$C4M# (FM : Frequency Modulation) ^ilXf§<i:, 

mm^&m ^-r^umnmh, Mffi«iax@^ e»w*$nfc 2 < n 
+ 1 > mm^<D^mmmwtf&fr*m%xhxmji~rz>j:nt, ajj-z 
ntc 2 ( n + 1 ) mm^& ( n + 1 ) if v y © 2 <a{i-5§-k: jE&^i& 

teiB->>^;i/^mxs^e>± (2 ( n + 1 > - 1) © 
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5{|-§0^itli^< ± 0. 8 2 2 [kHz] 952 

[kHz] <Dmmft®u&tz> i^t^sns, 

®4BS> P2 5- PltlKI:t, ± 3 <Di/>#)l>*3tK\Z 

m7M\z, p 2 5 - p i ^m^^^<D^mmmtm^m^t^ 
ism, p 2 5 - p i mM^&T»<Dfcmmmtm$i%im&£& 



WO 2005/046153 



-14- 



PCT/JP2004/016620 



mi 3Htt, ^IW 1 IB Jiiili^Xf AOSi^^m 

T & 7c & <£> :7 D-ft-ht*^. 

(d is > # )i ^:\zm z fcm & & n z> ^ y z/ b >xn7 h 

;i/©tf 9 E £ ^^tit*fe§, 

mi 6Htt, *^0j©^ifiM 2 \z & m ±&W]Mm ^ K "J- 1* <D 

I17Htt, HiSM 2 ^^^^^-h^WafS^X^A^T, ±3 
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±miyfc^v\Z, mtE. 12. 5 k H z <D?-*r >*)lf$mtZttJ& 

b^L mr yxr a \zmm nx ^ ^>mm^^ <d mmmm. mmm. 
s^n§#if t i^^^i^iT, 2 o o 5¥^MfT$n^>Fc 

T©^:^ (l) fc^-T^ y -fe;VMi&:T^$ n& z t^^entv^. 

9?M<f (0 = A \/0(mf )cos <yc^ + J\{mf ){cos(oc + <s»«)f - cos(<ac — am)i\ 

+ J2{mf ){cos(<»c + 2com)t - cos(oc - 2<wn)t } + J3(mf ){cos(ex + 3g»w)^ - cos(oc - 3<om)f } 

+ -] 

. . . . ( 1 ) 

ZZX, coc teifcit&CDJlifc^ com te^Pjg&fk, mf \$mm 

mmm^Wim^y^mm^m. in (mf) ran^o^^r 
$kb<Dmmvk&$itbTfrz> 0 ^mmwimz. 2. skHzt^, 

1 £ & ^ 0 1 <S 4 ^STO^^^y ir;niicTti-#-r^ ££A 
T (DU ^Jllzfc Z> o 

(1^) = J1 (1) =- 7.13dB 
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( 2 = J 2 (1) =-18. 79dB 
( 3 = J 3 (1) =-34. 17dB 
( 4 = J4 (1) =-52. 12dB 

tf-^X^b;KD{fi<h> £Jfc&TS£» -^©f^te, ± 1 d B <D 

PM y>a>X^^ MVfct, ( 1 ) J;^Tti-#b 

f c c^iiin^fe^nT^&Tx ^ e dovx^teijt 

>x^^h;v^^ © i"s;Hs*Tfc:T s&ssif ffcm f i£HU;: «£ d , 
o. o 6 7i^J6sn§, ^ix, z.<d t&ommikm&n, o. 

067X2. 5 = 0. 16 7kHz # S ^ /h £ VMS £ £ „ 
12. 5 kH z >^;i/r H 1pg (C^f/S RrtgT, 2. 5 kHz(D 

(Signal / Noise) F4, 4 5dBgiTife5, $t ic#§ # 1 / 2 
ft5t, S/Nfc*, 6dB®Tt5^itJ:0, MSt8c«^#* 0 . 
167kHz(Z)it0S/N}t 45 + 20X1 oglO (0. 1 
6 7/2. 5) = 21. 5dBt&f), ^^MC^Iffl ZtlU 
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4fiFSKSEi^Slffll/&LMR'>XT^*J, 2 00 

msmtm^mnzu, P25-P1 mm^-R^mm vr^m^<D 

-tt^$<&0, Ts^Z V)VUm< &o feck 5 \z &tc> # 

&&m<nm%tm<D&friz2i*)],^-&gi i *p-?z>frtb\zm h 

J&* ti % ~C $> Z> , 

±mi^Tz£?\Z, 2 0 0 5 &EMff<Z> FCC MM \Z \t.> X ^ y ~> 3 

yx^t? v )\< 7s z \zm^ ^ z> z t. <D m\z , omm* 

1fvM&. 6. 2 5kHz D 4 8 0 0 b p s ^±©£11 

m&mfZ> Z\ iiifi^Wt: bT^^$nT^§„ fuT, 4 8 0 0 b 

p s <Dfcm.mm-? 4«f sKfi^ssfffli&i^i;, x=* y 

T^fe€>o iKD^^, ^>7$)1>U- hfe. figlg4 8 0 0 bps 
©^^©2 4 0 0 symbo 1/s t&5©T?, H-S^-StOD^ 
>-^;i/^^J9 5g-T £fc «fc 0 , #iffi#HCl. 2kHz<Z)iEgtt^ 
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X5^v'a>x^^ h ;j, £ t x ^ e jl-a- $ -fr z. t # S o n 

cDic^; (2) fcjs-rft^&s. 

0.685 x 1.2 = 0.822kHz ... (2) 

5 - p i ^as^s:t^tts*s^#Tai3tufc'fecDT* d, £©#1 

5S£ jS-^ b T n \t „ 

--t, p 2 5 - p i gtMJtiZ&mm ifci^osiiTT© 
n§ 3 ^ ^ -r ^ — xn^^-fj^tt, i/ x f n d- > 

(Raised Cosine) 7^fj^t, (Shaping) 7^fJ^t, 

*B#1 >'>#;l'J3lift*0£:#JBi|B)&*O s i n c (s 

in (x) /x) ©Sgifttefci^bH. +3 t-3 t©y>^JH*0 
&ffcJllifcg:<B^tt, -tft-£tt+ 1 . 8kHzi-l. 8kHztt 
l^^XF31)--<>7^^tt, IfflfflTSMU^^OT?, 
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y 4 )l*MJ3-C<D5'>tf)V<DMm\Z&{blZ:'?. ^r<DTctb. +St- 

j^tDi^titttt, sine <DmW&\Z^l>^ Z\ <h £ , ^ 
T<£>$C5£ (3) Ciot^^ns. 

smc sm(/^/4.8) .... ( 3 } 

+ 3 t- 3 i©5/>#J^iDIttt, S^tf ti, 2. 4k 

(= 7t / 2 ) ©^fc^^YbT^ODT^ l/^XFati" >7 

1. 8kHzX7t/ 2 = 2. 8 2 7 kHz 
8c&2. 4kHz, MItii§ 2. 8 2 7 kHzilfetf^y 

6 SC^to 
|6g 











i 




OdB 


-6.15 dB 


2 


4.8 kHz 


O dB 


-16.25 dB 


3 


7.2 kHz 


-31.41 dB 


-30.11 dB 


4 


9.(5 kKfe 


-48.85 dB 


-46.60dB 


5 


12.0 kHz 


-66.30 dB 


-65.07 dB 



6 &tZ7&? £ ? IZ. 3^K±O^^Tttl~2dB U&<DMfe 
}:St#^©b?-^x^i? h;KDli, ^it^-T^i, 
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afe§fe00gSffis^nt^5. u&a*oT, (2) ic^ 

TJS i&^filS 0 . 8 2 2 kHztt, WiMgkflr iC & V> T ^± \Z T X 
^ E lC®^T£M&ifcM^&<Z>T, P 2 5 - P 1 ^iS#:3;©<fc 5 £ 

is^frtji^^ci^in/sm^^nsotfen^, 0. 822 

kHzKl0M$lil^lfl/TU^^I^§. P2 
5 - P 1 flJ^Cj; 5 t£ F S KfWST0iO$^$tii 

#*>SJ;^o ^^T, ^ y "tJlMWtfr Z^ltbtz 1 . 2 kHz©Slc|g 

§^iitmf a, 0. 7 9 3 hfcv , mm$km&fe> u~Fe>$k?£ 

(4) fc^Tffii:&§, 

0.793x1/2= 0.952kHz ... (4) 

^mmWLWt&l. 2kHz, ^ttli^O. 9 5 2 kHzH 

£TfHI£ 7 ill^T. 
I7H 











1 


1.2 kKz 


OdB 


-8.72 dB 


2 


2.4 WHk 


O dB 


-22.54 dB 


3 


3.6 kHz 


-40.0 dB 


-40.00 dB 


4 




-<55.0 dB 


-60.00 dB 



^lfgSmf = 0. 7 9 3 3^(D^^tT^X^E©ItI 
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5 d BOl^itlt^oTViS. W, 4%L\Zm-? &5 \Z, fd 
>4. 6 kHz0^$«Tit jt«m^P<D{it^i;oT> V X ^7 

ta, - 6 5dBi&D, jiff itt?JP^5W<D£i^ - 62dBt^ 

:o^ff©TTtt, 3 d b (Dm^nn h o z.<Dum<DMfe 

fijtl& <=> tifg 6il;^LfcP25-Pl ^H^5S;£^ffl bfcii-S-T 

intTf, 4 8 0 0 bps 0filIgT4lF SK^f ffllfct 
£ fc, X 5 y v a hJ^YXi'E £ "fr £ #) <E> * * 

&%ttZ> 0 Site. (3) fc^-TJ:-5fc, ^-XA>F7^fJ^ 

^^(4) ^^-ra^J^^fcM^ 0 . 9 5 2 kHz§iIt^^ 

^&^fg£b&^l&0MMffi£^ ^"-r^X bfci£S§<h 
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£ J; 0 . 9 5 2 kHz^^ *BOfl8[»«l>««ft5n5 

-«Ht'f ;i t : Xh7^^ilTlt W X F 3 +h > (Raised 
Cosine) !(H4$tt57>f ;^^fflV^n§. ^©tt©7^P 

is* 





mmm 


a ft m 


i 


Raised Cosine 




n 


Raised Cosine 4- 1/sinc 


sine 


m 




Raised Cosine 


IV 


sine 


Raised Cosine + 1 / sine 


V 


Root Raised Cosine 


Root Raised Cosine 


VI 


Root Raised Cosine -hi / sine 


Root Raised Cosine 4- sine 


w 


Root Raised Cosine 4- sine 


Root Raised Cosine -4- 1 / sine 



1 / s i n c 7 ^ )V?tt., sinc^^ )V$ <D MW®. & WT 5 Tc 
«K M1-5^«#tt^tt§. ZL<Df£&^ 1/s lnc7^V 
^ ^l^TlS/BT^ C £ ttT^T, 1/s i n c 7^ ;l/^tf>#.£ffl 
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\ts w%\zm<-fe.z> 0 mmmizyj toilets 

^ e ^jt-g-b^ < t£Z>o ins © n t & X* . ±mm.^^t>^<D o % > 

1 om^-iirt in ©m-s- it e>i^^$n^ 0 iv ©m-a-itte, 

httm.fr £>Bfc^£ n^>o t^oT, iitiitt, ii, v, vi, vii 

0. 9 5 2 kHz t^SfcfeO&iittli^t^^. i/>i£)V 
l/-btt2 4 0 0 symbo + 3t-3 t0y>^ 

gcffii^£a*^b < £®£#©|g*g it. ja&ffci. 

2 kHz iz&tf&Jtn^noy j )v&~? <DM^*mw? z> 

©ifciS (5) , (6) &<fctfifc:£ (7) ©ipi:fl5, 

(Raised Cosine <DW^)= 0.5{&^\%) ... ( 5 ) 

(RootRaisedCosine(DMil«H)=-\/a5 ... ( 6) 
Ui^mim^\ sm(^ x 1-2/2.4) 2 

Z\n*> <Dj&& V 4mM<D{%ffitf£Z>7 4 )V#<D 1 . 2kHzC* 

SX~f<Dmi^ (8) , £fe5£ (9) , (io) ( l D 

f!^*£ n : (Raised Cosine + 1 / sine <DWm)= 1/(2/ 'n) = 7tf2 . . . ( 8 ) 
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tfV : (RootRaisedCosiiie(DMil 1 S)=Va5/0.5 = >/2 ... (9) 
j^Mm : (Root Raised Cosine + 1 / sine <DW$) = V2 x jr/2 = nj^ 

• • • (10) 

fil : (Root Raised Cosine + sino (7}^!)= a/2x2/tt ... (i i) 
^^(D^^J^^^Cli^^ 0. 9 5 2 kHzttSftft, #tft 

^y^Hfti^ntc^i^tMift fiAT©ffc5£ (i 2) , 

ffciS (1 3) , (14) (15) ©i^lClH^n 

So 

E : (Raised Cosine + 1 / sine <Djg&) = 0.952/(^/2) = 0.6061kHz 

• • • (12) 

ifV : (Root Raised Cosine (D^^)=0.952/>/2 = 0.6732 kHz 
•••(13) 

: (Root RaisedCosine + l/sineCO-d#)=0.952/(VV2)= 0.4286 kHz 

• • • (14) 

jfeffiW : (RootRaisedCosine + sinc(^|i#) = 0.952/(>/2x2/?r)=1.0574kHz 

• • • (15) 

/Ntfrnrnttev , m^m izmv m&{&< & mm vi 

II «^^J^^^:M^^ 2 # a 
ffc5£ (1 2) &^L^:£ (1 5) ^*5^T^fefc^ J )V?<D'&mm 
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^-r§iD¥^*J6, mi lHfcst. &mmm& 3 %<Dmvmt 

tnH VII - 1 2 2 dBm^«¥iI©i&n§AA 

1/ ^Ul/ <h & £ 0 12. 5 kHz 0ft > frfmiMM LMR->X 

f AT> Ttni/FMfil*S^^^S^. Sfig^l 2 dB 
SINADtt5It*tFC CSSJfcSSSnTV^. 
7 dBO^Mifc*3^T, 1 2 dB S I NAD0Sfi!fiaS#5 u 
t^T^r* A* l/"*;i/fct. S-120dBmti5§. ^©1 2dB 
S I N ADO^iiStii VII Hi 1 Efc^f 

<£ a {f**§ VII ©^^D2dB fcftiS^^ffTS^, ^ffi V 
te*5V>Tfci, 3%0lD$tt-l 20. 5 dBmH«koT§6tlT 

jg^-r^fc8exDjg^^0^a)S/Mii«, (2) i;^to. 82 

2kHz S^clttt, t4CSt 0. 9 5 2 kHz£&3o 

fCSS ( 9 ) £*5£ (1 1 ) fc&ffi^T, M*§ V t VII 
^J^^^^H^^th^-T £ H tll-fc^ 2005 «fr<DF C CMM 

J^T © HiS^J K: o v> T % «38 T & o 

[Hig^j 1 ] 
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4800 bps 1 




2400 symbol/s 


^ s< i/ K 


iH-ff a CD Root Raised Cosine #14 <D 7 ^ t 
sine M^#tt<7)7 t ^m^-^t>*fc7 ^f/V^ 
gift : fits (73 a CD Root Raised Cosine #tt<D 7 -f /V^ t 
1/sinc H^C#ftc75 7 ^/V^ £ 7*** 




4 -fit FSEC ^afS^C 




+ 3 =+913 ~ -t- 1057 lis- - 3 = - 913 ~- 1057 lis <20Ff5"C6=&> 

+ ii -lili. *M'ti+3t -3 to 1/3 <DM& 



3 1 3 k H z ~ + 1 0 5 7 kHz©0ftI^\ 

#§14 (cA^J^tlfeif tfiit5^ttt^§. 

Ig$JSLT2 ttffi§&4^b, 4^bfc2ffif ^^^y/U 2 K 
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2 x>3— y 1 1 a> siE#cA#£ns 2 2 

tfybfoMI^, 4^it<D->>^;W (±3> ±1) CillT, ^- 

t, ^I1S3&U 800bpsT255^t^e>, > ^ ;i/ ^ — MS 
2 400 symbo l/si&D, ^ y /M 2^6+3i-3tO 

Hz £ ?5: •§> o 

h U-f X F3t^f > 7 -< 13 1t, s i n c 7 )V& 

1 3 2 t , ft &i^$nx^§. 

•T Z>®L1&mn&ftJj'T %> ° s inc7^^13 2lt A^^flfc 
£g?BHf -^©^IStiS:** 1 - 2kHz0tf, Z.<DfeMm^<D 2 / tc ^ 

e> A^^n^^^^c i . 2 k h z ^->>^;i/ 
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-gnfczs>tf)v<D + 3 © i£ft-r&ft-^©^?&ifc£ + 

Af (+0. 8 2 2 kHz^Af^+ 0. 952kHz) td^m^ 

f (-0. 822kHz^Af^-0. 952kHz) fz 
i±^o FM^SS§§14te, ->>^;H/^;P^?+ 1 CD £ + 

A f / 3 fcVfm&-2 J &. ^y^)VV^)Vffi- 1(D , -A f tltf 

5^£^bT?£*K;Jfcitb, SM 2 0 ^faTSo 

FMI»2 ltt, H^b^ViT>Tt^iM/TA*^n, Sit 
2 2 fc#t£S-r 3o 

^ — X A > H 7 -f )V $ 2 2 « , h XF3f -f >7 4 )V9 

131i, sinc^^;V^132 Of #ft &#-T £ 1 / s i n c 
7^^231^:, Ji^il«sn, FM«WS2 1^5XA$n5 
4{fi^©m^Mi£§&/&#£it©r A^Jft^co 7t/ 2 vT^cojg 

Z. ©^X/O h* 7 >f 2 2 £±&L&gH3a& 1 0 CD^-XA 
> F 7>f 1 3 <h {£ J; D , i±iiIH'>XfA 1 fctt, 

5**7 5//12 3 fct, ^ — X A> F7^f )V? 2 2 £> A7J 4 fit 

2 try h © 2 te«-^teflg#:&tftu, ^iifc 2lfi^^j3 
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2 4 \zm$&~rz>o 

^ ^isc^^ — 37 # £ m 77 r ^ o 

2 £ 77 "I" £ Uf-^SlOl) o 
•7 A° 1 2 te, X > n — ^ 1 1 if* h A * £ tl £ 2 \Z "7 y tf 

(Xt^S10 2) o 
Uff^S103) o 

^^UT^pf^^st-r & ^ £ £<fc t) , ^mm 2 0 
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Mm-^^^-xn>H^^;w^2 2 ^ & * -r & (x^^^s 2 0 

1) o 

^-X/OF7^^2 2li, F Mti^ 2 lfr£A#£n&4 
*H ^ t ^ ^ y kf >tf$im%:M IT, 4 Mil 2 t£ y h (D 2 

ic^mb, &t*b& 2 asm mt^u-? 2 4 ^m*-r s (xf7^ 

S 2 0 3 ) „ 

iif Silt (Xfy7'S 2 0 4) > SUt 1 0 £>i£fs $ tlft 
^«?«ft»C'IS^Sr 1 . 0 5 7 kHz Ct^L, ftl^^Ctf 

5^>3>^ / <i' h^sssi sat:, ^n^n^t. 

2 ] 
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2400 symbol/s 


-< — 7./<ls K 


5Hfg : ffi&60 a (75 Root Raised Cosine #tt<£> 7 ^ /W^ 
%tim : ffigCD a CD Root Raised Cosine ^ttCO 7 -f /V^ 




4 -fit FSK ^lltect 




4 0(D^y#/V^ (±3,± 1) oo-^rtv^frU-^LT, 

+ 3 = + 581 ' h 673 Hz. - 3 = - 581 ~- 673 GOFal'CffiiL 

+ li -ltri, ^fl^fb +3 t -3 t<D 1/3 <7>^# 



>^;i/l/^JH3H^lT±5 8 1 k H z ~ ± 6 7 3 kHzCDHlf^ 

7^;V^33t, FMll^Ut, d^ifiK^tlTl/^, — X 
F 7 w )V9 3 3 te, — h K X Kn+h-r )V9 13 1* 

S^sK^n, A 1 2 5) AASn^^» 1 . 2kHz©«f 

SfSS 40«, FMll^21i:, ^-XA'> F7^V^ 4 2 

y << )V? 4 2 is, h i/^x Ha^-f >7^r;v^i 3 1 * e> 
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lltv'Xf Altaic, t'f+xhewMsns. 

&ffc}3li!fe!fc<Bj|£& 0 . 6 7 3 kHzl:tSb, 
(-> >#;i/+ 3 fcfcUfc-T*^— * £ - 3 fc^jST 5t-^ £ 

H 1 711:, Ii7>^Af-^^lfi^3 0 CAAbfcttCX 
1 4 El 33 £ 1 7Bl:*fx$>r>a>X^^hJHt & £ A, <H 

1^££:J£k JifSI^Jh^KliUfv'X'X A 1 Rtf 2 te, 2 0 0 5 ^JifT 
(DFC C^MUfcjg^ Bi^-efe^>o 

&_t<£D, ^HJSCD^MC^tj-^) L MR ->X^ A«> 4IFSK 
^ff^iS^jiffl l/T V>£ <Z)T> 12. 5 kHzf t>*JHKI 
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$ 6 fc, 2 0 0 5 ^Jfiff © F C CMl'J tii^r^it-OO, K 0 

So 

2 . 5 kH z ^ >^^flRl^f£:iOLMR^ZTATfffl$nT 

pJfigT&So P2 5-Pl^l^^«> A7^-^C1^ 

)JJft«fe©04iFS K^M^^^S^:<*: It^SOT, P 2 5 - 

±Rsmfi©^«c*^T, jlie^jsm i -vumffi VII ©^-X 
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4800 bps 




2400 svmbol/s 




1/sinc MWt ! $&<n7 * t 7 <<}V# 




4 'fit: fsk ^f^^^: 




4o<75iy>'7K/n^^</v (±3,± i) fO-^rtb-^rti/ir^fUT,. 

+ 3 — h 523 ~ + 606 13z, - 3 = - 523 ~- 606 lis CO TbT "Cffi^ s 
+ lt ^tl^h +3t -3 fc CD 1/3 <0fiS 



5 0^, ^i§b& 6ot, frzmwtm&znxtez. mmm 1 

>5j?;H/^;i/±3tMUT± 0. 5 2 3kHz~±0. 606kH 

^ 5 3 FM^i^l 4 ^e>^^$nxv^, ^ — X 
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m <omm ^tt % tumm* \zmw u t m u?z> . 

>F7^J^6 2ft l/sinc7-fH231 CDj£#t££ ft 
§s inc7>fJ^132!5^M^n, F MUMM 2 1 ^ £> Xil 

Z. <D^ — X/t > H y 4 )V& 6 2 £ -h&UfcSHilB 5 0©^»X/t 

III^/XtA 1 fttf 2 tRUHKl, ^-f 3fX FfelHW^^. 

II 0^-7/\'>F7^^tt ±S£bfc£:feD, MM VII 
Rtf^fci V 0^-XA>F7^^HJtbT, iSli^oT^?. 
^> P 2 5 - P 1 ^^T?iffl$nT^§^-XA'> F7^J^ 

dip25-pi ^fa^5S;T<£ffl $ nxt^^-x/o F7^ JV^ 
©^ntisiDfflTa&n^> p2 5- pi ^mjj&Ttiim $nt^5 

±%&mm<Dmmiz$>\<*T, #iFSK«i^itbT, 4Ifs 

F S K^P7^p£^ 1 6 S K^fS:7j5£#T&oTt> <fcV* 0 m%.\x* 
8f FSK^S§ffl^§l^, v->^;H/-b», 2 4 0 0 s 
ymbo l/sT@3£&©T> 7 2 0 0 bpsi^:§ ( 

^l/T, ^>2j?;i/l/^;V«, ± 7 > ± 5 > ±3, ± 1 > ©8tt)5: 
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D> +7 t-7 tO->>^;i'*$S}:t5t, 1. 2kHz©iES 
m&*±BMMM 1 , 2 ^^^MT^«Ufelit^^^^f ti«, 4 

^ hJ^77^E 8iFS K^pa^^^Mcfc 1 

6 fi F S K^P^^^c^«^-nm±©<itO F S K&MJjiZ&m 

#S&9ite<fc a^A or 7-T>-/^fflV^ d £fc< , 2 0 0 5 ¥ 
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1. #(it->>^;i/^. 2 4 0 0 s y & JSSnciT, 
5 s — * am Sff 5 ^Ifrjiif ^ X t- A & * liSft * o T , 

#£n&£^fc, |iJ^m-§-^ 0. 8 2 2 [kHz] fe^LO. 9 5 
2 [kHz] ©ISfflrt©J3&ffciH5|£«>«&*t*t&%*rs «fc o 

2. 2400X(n+l) (n: [bps] (D^mm 

mx, ? — ? mm &n o &^Mm =y 7^ z^m^wx & -o 
x. 

mfe^-'i? £flF-J*fcLT£jfc£nfc 2 4fi«#£ (n+1) If y h 
ToUlg^, (2 (n + 1) + 1 - 2 k ) (l^k^2 (n+1) ) 
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H^te, ±0. 822 [kHz] 7}S±0. 952 [kHz] (Dm. 
ffl l*J <£> {fi £ £ > ^i^tttt^f igtc 

3. MIS ^-7, n> F 7 ^ te, t-f+^h7^J^T$5, 

4. 2 4 0 0 X(n+l) (n : gSSffc) [bps] ©fill 

ffiBBfiF-SHb^fc «fc D £j&£nfc 2 fft{f ^£ (n+l) k'7 
Offi*, (2 (n+1) +l-2k) (l^k^2 (n + 1) )#> 

\zmcTmtk&&m&-zi£x&mvitm*4£mtR&m mm 
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f§-5t£ (n + D mv bv> 2mmmzm#i&mvTmt!'t2> 2mm 
mm^y^jv^m^m^ <&±(2 (n + i) -i) ©$/>#;w# 

i&ifcM^te. ± 0. 8 2 2 [kHz] 75S± 0. 9 5 2 [kHz] 

Ac 

6. M&n 1 ©^ — XA*> \*7 4 )V#\L hW X H3it-f 
> (Root Raised Cosine) :7^;i/^<fc, s inc^^;i/^i:^ £ 

M IB fg 2 © ^ - X A > F :7 , ^-M/^XH3it-f > 

(Root Raised Cosine) 7 J )V ? t . MfB s i n c 7 4 )V ? © 

Mia±(2 (n + 1) -D <o^>^)v<D / jkmnm.Wim^\t^ m 
i a «c © kj a m v- x -x- a . 

7. ififBfg 1 fcZfm 2 C^-X/t> F:7^ )V-YU^X 
Fn-V-^y (Root Raised Cosine) 7 )V & £ ffi J* $ ft, 

Mia± ( 2 ( n + 1 > - l ) ©'>>#;KD^I9?««»:«^tt, tffl 
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8 . M IB fg 1 © ^ - X A* > H 7 <4 )V ? \t , V <i X H 3 U- -f > 
(Raised Cosine) 7>f;^t, 1 / s i n c 7 >( £ , 1# 

2 (D ^ — 7, n > Y 7 J )V $ \%, MfBl/s i n c 7 ;V ^ 

mwb± ( 2 ( n + 1 > - i ) ©s/>#;p©&5»ja m 

9. #{it->>^;w^> 2 4 o o ->>^;we£!f -5 5ii!^T, 

m^-r^xe^, 

jj-zn&t^iz, rnxm^tfo. 822 [kHz] ^^to. 95 

2 [kHz] ©*£iBrtO«»i»«^©i|!6^fll[&^r'rs«fc'5fc«-^«i 

10. 2 4 0 0 X (n+1) <n : [bps] OfiSIM 

fix, 7 ? -^®«^fr5^»l3im>'X^A{C^^§^ii^j*XSo 
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& m m v x m m ^ & m ± ~? & x n t , 

HUtHv- >^ Jl/^llg^ £±(2 (n + 1 >-i) cd->>#;i^ 
tB^^tifc t tirfBJi8$m#S^ff X@^ £ ©tH^fH^©^^^: 
U&fe, ±0. 822 [kHz] 7}M±0. 952 [kHz] <D$& 

mx&%, :^#att§iiM. 

11. 2400X(n+l) (n : g£S!fc) [bps] <D&mm 

mx. (Dmm&ft o&mmmti, mmmmmfrzmmzntc. 

mm Jj&x& *d x. 
mfe'r-z&m^fcvx 2 mm^&tkj&Tzn- mtunt. 

MfB^#{bX@iC £ 0 £/&£n*: 2 Mfs^tSr (n+l) If y hf 
(2< n + 1) +l-2k) (l^k^2 (n + 1) )^ 

2 ( n + 1 > fi<Di/>^;K;f ibTtt5At§^>#;^H 

X@ <h, 

<D±&zizfovxmmwii*m&i£^x&mistcm^&Mm&mmm 
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A*$n^:2 (n + 1) mm^& (n + 1 ) H^0 2il^i; 

mm 2 fi«#^^x@^e> A^^n^ 2 mm^^m^^vxmm 

^ffcfiif^te:, ±0. 822 [kHz] »S± 0. 952 [kHz] 
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